Mater ials. Branched PEI (50% solution in water, <M n > ~ 60,000 g/mol) was purchased from Aldrich and used as-received. Methyl methacrylate (MMA, Aldrich) was purified by being washed three times with 10% (w/w) sodium hydroxide solution (MMA to NaOH (v/v) = 10 : 1), followed by repeated washing with deionized water (MMA to water (v/v)= 5 : 1) until the pH of the water dropped to 7. It was further purified by vacuum distillation prior to use. tert-Butyl hydroperoxide (70% w/w solution in water) was obtained from Acros and used as-received. Dichloromethane (DCM) was obtained from Lab-Scan. Freshly deionized and distilled water was used as the dispersion medium.
Determination of the grafting percentage of PEI-g-PMMA hollow
particles. The prepared PMMA/PEI particles were purified by multiple cycles of centrifugation, decantation and rewetting. The purified particle dispersion was then dried with freeze-dryer (TFD 5505, Ilshin Lab. Co. Ltd.) at -48 o C with chamber pressure of 5 mTorr. The dried product was extracted with chloroform for 48 hrs using a Soxhlet extractor. The insoluble portion of PEI-g-PMMA copolymer remained in the thimble, while the PMMA homopolymer was dissolved in the chloroform. The grafting percentage is calculated as percentage of weight ratio of the grafted PMMA to the weight of charged PEI.
Synthesis of amphiphilic hollow particles and assembling to nanotubes.
Amphiphilic particles that consist of poly(methyl methacrylate) cores and branched poly(ethyleneimine) shells were synthesized according to our previously described method. S1,S2 The assembling process was carried out in a 20 mL jacketed flask covered with a Whatman filter paper (Whatman 2). Freeze-dried PMMA/PEI particles (0.05 g) were first mixed with 8 mL of dichloromethane. The suspension was gently stirred at 150 rpm at room temperature for 3 hrs to extract the PMMA homopolymer from the cores. Deionized water was then added dropwise (4.8 mL/min) to the DCM solution containing both the hollow particles and homopolymer, to a DCM to water volume ratios of 7:3. The resulting DCM/water mixture was subsequently stirred at Electronic Supplementary Material (ESI) for RSC Advances This journal is © The Royal Society of Chemistry 2012 3 350 rpm with a magnetic stirrer. During this process, the solution temperature was thermostated by a water circulation using a temperature controlled circulator (IMT InMedtec Co.) at 25 °C. After the DCM being completely removed through evaporation, the PMMA homopolymer (white solids) became suspended in water and, was simply removed by filtration. A clear aqueous solution containing PEI-g-PMMA core-shell nanotubes was obtained.
Formation of various hierarchical structures under different solution pHs.
To study the effect of solution pH on the assembly of preformed PEI-g-PMMA nanotubes, the solution containing PEI-g-PMMA nanotubes (5mg/mL, pH = 6.5) was 
where V is the applied voltage, η is the viscosity of the solution, ε m is the dielectric constant of the medium, and D is the electrode separation distance. Although this equation is valid for particles with spherical shape, zeta-potential measurement of higher-aspect ratio structures such as carbon nanotubes have also been reported. S3,S4 It was suggested that the spherical Smoluchowski Approximation may overestimate the actual ζ-potential of the nanotubes by up to 20%. 
